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Objective: This study evaluated the se-
verity of posttraumatic stress and depres-
sive reactions among children and adoles-
cents 3 months after the 1999 earthquake
in Ano Liosia, Greece, and additionally as-
sessed the relationship of these reactions
to objective and subjective features of
earthquake exposure, sex, school level,
postearthquake difficulties, death of a
family member, and thoughts of revenge.

Method: This school-based study of 1,937
students was conducted in two differen-
tially exposed cities (Ano Liosia, at the epi-
center, and Dafni, 10 kilometers from the
epicenter) with an earthquake exposure
questionnaire, the UCLA Posttraumatic
Stress Disorder (PTSD) Reaction Index, and
the Depression Self-Rating Scale.

Results: Endorsement of earthquake-re-
lated exposure items between the two cit-
ies was congruent with the extent of earth-
quake impact in each city. Median PTSD
Reaction Index scores were significantly

higher in Ano Liosia. The estimated rates of
PTSD and clinical depression for both cities
combined were 4.5% and 13.9%, respec-
tively. Depression, subjective and objective
earthquake-related experiences, and diffi-
culties at home accounted for 41% of the
variance in severity of PTSD reactions. PTSD
score was the single most powerful vari-
able predicting depression (36% of the vari-
ance), with only sex making a small but sig-
nificant additional contribution.

Conclusions: This study demonstrated
the feasibility of conducting large-scale
school-based postdisaster mental health
screening for planning intervention strat-
egies. The present findings regarding
PTSD and depression indicate the need to
provide targeted specialized postdisaster
mental health services to subgroups with
significant levels of posttraumatic stress
and depressive reactions after an earth-
quake of moderate intensity.

(Am J Psychiatry 2005; 162:530-537)

A growing body of literature has addressed the psy-
chological sequelae among children and adolescents after
natural disasters. Hurricanes and earthquakes have typi-
cally been the more thoroughly studied disasters. Cate-
gory 4 hurricanes (e.g., Hugo and Andrew) have been as-
sociated with moderate levels of posttraumatic stress
reactions among school-age children (1-3). Category 5
Hurricane Mitch was found to be associated with severe
posttraumatic stress and depressive reactions among
highly exposed adolescents (4). Studies have indicated
that children and adolescents exposed to the catastrophic
1988 Spitak earthquake in Armenia were suffering from
chronic severe posttraumatic stress disorder (PTSD) symp-
toms years after the earthquake (5, 6). In addition to PTSD
symptoms, children in Armenia were also experiencing
comorbid depression and separation anxiety. A study
among children and adolescents after the 1999 Chi-Chi
earthquake in Taiwan (7) indicated that children near the
epicenter were experiencing moderate levels of posttrau-
matic stress reactions 1 year after the earthquake.

Researchers have begun to more rigorously evaluate ex-
posure and its relationship to posttraumatic stress reac-
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tions. Among adolescents exposed to Hurricane Mitch,
there was a strong relationship between aspects of objec-
tive and subjective traumatic exposure experiences and
severity of posttraumatic stress and depressive reactions
(4). Most studies have found girls to score higher than boys
on PTSD measures (3, 5, 8, 9), while one study found girls
to report greater subjective appraisal of danger (4).

With regard to age, Green et al. (10) did not find any sig-
nificant difference in the diagnosis of “probable PTSD”
among three age groups (2-7, 8-11, and 12-15 years) after
the Buffalo Creek disaster. However, there was a signifi-
cant difference in the average number of PTSD symptoms,
with the youngest age category showing fewer symptomes.
After Hurricane Hugo, Shannon et al. (8) reported that
children younger than 13 were more likely to test positive
for posttraumatic stress syndrome than older children.
After the earthquake in Armenia, there was no association
found between the severity of PTSD and age among stu-
dents 8-16 years old (11). In a study among students
exposed to the Chi-Chi earthquake in Taiwan (7), elemen-
tary school students experienced more severe PTSD symp-
toms compared to junior high school students.
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Evaluation of thoughts of revenge among adolescents
after Hurricane Mitch revealed an association between
vengeful thoughts and severity of PTSD symptoms (4).
Vengeful thoughts were directed mostly against the gov-
ernment for not protecting the victims and their families
against the calamity and not providing adequate relief in
the aftermath.

With regard to postdisaster adversities, La Greca et al.
(12) reported that “major life events” (e.g., death or hospi-
talization of a family member) had an additive effect on
children’s postdisaster reactions. Lonigan et al. (13) noted
that children whose parents were unemployed experi-
enced more PTSD symptoms. In contrast, social support
was found to diminish the impact of the disaster, with the
support of teachers, as opposed to parents and friends, be-
ing associated with lower levels of PTSD symptoms (3, 12).
Relocation did not have a negative impact on posttrau-
matic symptoms of students in Armenia after the Spitak
earthquake (14) or the Chi-Chi earthquake in Taiwan (15).
However, among relocated students in Taiwan, those who
lived with their parents had fewer acute PTSD symptoms.

The Ano Liosia Earthquake

On September 7, 1999, an earthquake measuring 5.9 on
the Richter scale struck the northern part of Greater Ath-
ens. One of the most severely affected regions was the mu-
nicipality of Ano Liosia, a working-class community with a
population of approximately 30,000. Eighty percent of the
houses were severely damaged. Of these, 60% had to be
demolished, and 40% required extensive repairs before
the residents could return to their homes. Ten people were
killed, all of whom had been buried under the ruins of
their homes. At the time of the earthquake, the municipal-
ity was still recovering from the devastating effects of a
1996 flood that had caused loss of homes and property
damage. Less affected by the earthquake was Dafni, a city
on the outskirts of Athens, 10 km from the epicenter. In
Dafni, there were no deaths attributable to the earth-
quake, and damage to buildings was significantly less
compared with Ano Liosia.

Immediately after the earthquake, the Ministry of
Health and Social Welfare sent mental health teams to
provide psychological support to the people of the af-
fected areas. A multidisciplinary child psychiatric team
from Attiki Child Psychiatric Hospital was assigned to Ano
Liosia to plan a postdisaster public mental health re-
sponse for children and adolescents. Schoolwide screen-
ings were performed in Ano Liosia. Students from Dafni,
the less affected municipality, were evaluated to assess
their earthquake-related experiences, posttraumatic
stress, and depressive reactions. This article presents the
findings from the evaluations in these two cities.
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Method

Subjects

In December 1999, 3 months after the earthquake, a total of
1,685 students (738 boys and 947 girls), ages 9-18 years, from 13
schools in Ano Liosia, the city at the epicenter, were evaluated.
These schools included seven primary schools, and two junior
and four senior high schools. All but three schools in Ano Liosia
participated in the survey. At the time of the survey, these three
schools had already made arrangements for services to be pro-
vided through insurance companies. The authorities assigned to
these three schools objected to the proposed schoolwide screen-
ings because they were concerned that they might have a detri-
mental effect on the children. There was no apparent reason why
the lack of participation of these three schools in the survey
would bias the findings.

Four months after the earthquake, a comparison group of 252
students from Dafni, where there was no loss of life and substan-
tially less property damage, was evaluated. A convenience group
from three schools—one set of students each from a primary, a
junior, and a senior high school (of a total of eight primary, two
junior, and two senior high schools)—was selected. The three
schools were ones in which the mental health team conducting
needs assessment had a good working relationship with the
school masters. This group consisted of 109 boys and 143 girls,
ages 9-18 years. A greater number of girls than boys surveyed in
each of the two municipalities was likely due to the boys being
more often taken out of school to work. In each city, the question-
naires were administered to all classrooms at each school. The re-
sponse rate was 99% of those present in school that day.

The study was conducted with the permission of the Ministry
of Education. The interview procedures were explained to the
students, and the parents gave written consent for their children
to participate. All students gave their assent before participating.
Only one parent refused to give permission for her child’s partici-
pation, and no student refused to be evaluated.

Instruments

An earthquake exposure scale was adapted from a prior hurri-
cane exposure scale based on DSM-IV A-1 and A-2 criteria for
PTSD (4). The instrument included eight items evaluating objec-
tive and four items evaluating subjective features of exposure. It
also included demographic items and questions about the loss of
a loved one, damage or destruction to a home, postearthquake
adversities, family problems, and thoughts of revenge. These
items were rated as yes or no (Table 1). Total score for endorse-
ment of objective and subjective experience was calculated by
adding the yes responses within each category.

The Posttraumatic Stress Disorder Reaction Index is a 22-item
self-report scale based on DSM-IV PTSD criteria. It includes items
to evaluate all B, C, and D PTSD symptoms and two items to as-
sess the associated features of trauma-related guilt and fear of re-
currence. The frequency of symptom occurrence during the past
month was rated on a 5-point Likert scale, ranging from 0=not at
all to 4=most of the time. This measure is a revision of a widely
used scale whose psychometric properties have been previously
reported (11). The psychometric properties of the revised instru-
ment used in this study have also been reported (16). In that
study, the revised instrument demonstrated high internal consis-
tency, with Cronbach’s alpha of 0.92 and a test-retest reliability
coefficient of 0.84. With regard to validity, using a diagnosis of
PTSD derived from the Schedule for Affective Disorders and
Schizophrenia—Lifetime Version (17), a cutoff score of 38 had a
sensitivity of 0.93 and specificity of 0.87 in detecting PTSD. In the
present study, Cronbach’s alpha for internal consistency was 0.88.

The Depression Self-Rating Scale (18) contains 21 items that re-
late to affective, cognitive, and behavioral symptoms of depres-
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PTSD AND DEPRESSION AFTER EARTHQUAKE

TABLE 1. Features of Exposure by Area and Gender Among Children and Adolescents After the 1999 Earthquake in Ano

Liosia, Greece

Ano Liosia Dafni
Boys (N=738) Girls (N=947) Boys (N=109) Girls (N=143)
Exposure N % N % N % N %
During the earthquake
Objective experiences
Was trapped? 57 7.7 82 8.7 3 2.8 6 4.2
A loved one was trapped? 124 16.8 168 17.7 8 7.3 11 7.7
Was seriously injured 26 3.5 6 0.6° 1 0.9 1 0.7
Others with him or her were seriously injured 27 3.7 23 2.4 4 3.7 1 0.7
Assisted in rescue efforts 46 6.2 19 2.0° 4 3.7 3 2.1
Saw someone seriously injured? 126 171 145 15.3 7 6.4 12 8.4
Saw someone who had been killed? 106 14.4 929 10.5¢ 5 4.6 4 2.8
Heard about the death or serious injury of a loved one or friend? 240 32,5 388 41.0° 14 12.8 22 15.4
Subjective experiences
Was scared that he or she would die 312 423 566 59.8° 39 35.8 78 54.6°
Was scared that he or she would be seriously injured 447  60.6 692 73.1° 53 48.6 100  69.9P
Was scared that a loved one or friend would be killed? 493  66.8 714 754> 54 49.5 97  67.8°
Was scared that a loved one or friend would be seriously injured? 505 68.4 764 80.7P 56 51.4 103 72.0P
Losses related to the earthquake
A family member or close relative died as a result of the earthquake 21 29 17 1.8 2 1.8 7 4.9
A close friend died as a result of the earthquake? 48 6.5 34 3.6° 2 1.8 2 1.4
House was destroyed? 146 19.8 205 21.7 2 1.8 9 6.3
House was seriously damaged? 276 37.4 358 37.8 9 8.3 12 8.4
Difficulties since the earthquake
Vengeful thoughts because of or related to the earthquake 87 11.8 90 9.5 14 13.0 9 6.3
Difficulties at home
Conflict between family members? 52 7.1 98 10.4¢ 2 1.8 7 4.9
With living arrangements? 106 14.4 146 15.4 5 4.6 9 6.3
With heat, water, or electricity? 92 12.5 95 10.0 6 5.5 7 49

a Significant differences between cities (p<0.01).
b Significant differences between boys and girls within city (p<0.01).
¢ Significant differences between boys and girls within city (p<0.05).

sion. Ratings for the frequency of these symptoms over the previ-
ous 2 weeks are made on a 3-point scale: O=never, 1=sometimes,
2=most of the time. Psychometric properties of this instrument
have been previously reported (18). A score of 17 or above is
highly associated with a diagnosis of major depression, dysthy-
mic disorder, or adjustment disorder with depressed mood.

Translation and back-translation of these instruments followed
previously published guidelines (19). All questionnaires were pre-
tested with children and adolescents who had been exposed to
the earthquake.

Statistical Analysis

Continuous data are described as means and standard devia-
tions and as quartiles (median, first, second, and third) where ap-
propriate. T tests were used to compare mean values. Differences
in median values were examined by nonparametric Wilcoxon
rank-sum tests. Chi-square tests or Fisher’s exact tests were used
to examine associations between categorical variables. Spear-
man’s r was used to evaluate the relationship between PTSD Reac-
tion Index and Depression Self-Rating Scale scores.

Stepwise multiple linear regression analyses were performed
for the combined groups to identify independent predictors of
PTSD Reaction Index and Depression Self-Rating Scale scores. A
logarithmic transformation of the PTSD Reaction Index score was
used to satisfy distributional assumptions for the regression anal-
ysis. A p value of less than 0.05 was considered significant. In order
to ensure that appropriate statistical analyses were used for tests
of central tendency, the skewness of PTSD Reaction Index and De-
pression Self-Rating Scale scores was examined. Distribution of
PTSD Reaction Index score was positively skewed (sx=1.13), re-
flecting significantly higher mean values compared to median
values. Consequently, median values of the PTSD Reaction Index
are reported. Mean values are also included for comparison with
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other postdisaster studies. The distribution of the Depression Self-
Rating Scale was not significantly skewed (sx=0.7).

For the overall group, the half-width for the confidence interval
for differences between site-specific rates was approximately 7%.
For the present analyses, this level of precision is adequate: if the
true difference between Ano Liosia and Dafni is at least 9.5%, we
can detect the difference at 80% power using a 5% two-tailed test.

Results

Features of Earthquake Exposure and Impact

Table 1 shows the frequency of endorsement of objective
and subjective earthquake-related exposure items by city
and gender. In Ano Liosia, compared with Dafni, all items
relating to objective exposure experiences were more fre-
quently endorsed, consistent with the levels of destruction
and loss of life in the two regions. The mean number of en-
dorsed objective exposure items was significantly higher in
Ano Liosia (Ano Liosia: mean=1.00, SD=1.21; Dafni: mean=
0.40, SD=0.87) (t=—7.3, df=1933, p<0.001). There was no sig-
nificant difference between boys and girls with regard to
the mean number of endorsed objective exposure items.
The subjects from Ano Liosia more frequently endorsed
items relating to subjective experiences during the earth-
quake (Ano Liosia: mean=2.67, SD=1.39; Dafni: mean=2.30,
SD=1.62) (t=-3.8, df=1933, p<0.001). For both groups com-
bined, girls more frequently endorsed subjective exposure
items (girls: mean=2.86, SD=1.34; boys: mean=2.31, SD=
1.47) (t=-8.6, df=1933, p<0.001).
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Significantly more students in Ano Liosia (4.9%) reported
loss of a close friend because of the earthquake compared
with students in Dafni (1.6%) (x2=5.6, df=1, p<0.02). In Ano
Liosia, endorsement of serious damage to the home (38%)
was significantly higher than in Dafni (8.3%) (x?=84.9, df=1,
p<0.001). The same was true for destruction of residence
(21% in Ano Liosia, 4.4% in Dafni) (x?=39.3, df=1, p<0.001).
The rates in Ano Liosia reflect the degree of impact of the
earthquake in that municipality. The rates of reported dam-
age or destruction did not differ significantly between the
boys and the girls in both locations.

There was no significant difference between the two cit-
ies with regard to vengeful thoughts since the earthquake
(%%=0.5, df=1, n.s.). However, for both groups combined,
the boys endorsed this item more frequently than the girls:
boys=12.0%; girls=9.1% (x?=4.3, df=1, p=0.04). Difficulties
at home were more frequently reported in Ano Liosia, in-
cluding conflicts between family members (Ano Liosia:
8.9%; Dafni: 3.6%) (x2=8.2, df=1, p=0.004), difficulties with
living arrangements (Ano Liosia: 14.9%; Dafni: 5.6%) (x2=
16.2, df=1, p<0.001), and lack of heat, water, or electricity
(Ano Liosia: 11.1%; Dafni: 5.2%) (x?=8.3, df=1, p=0.004).
There was no difference between boys and girls with re-
gard to difficulties at home.

Posttraumatic Stress and Depressive Reactions

The median PTSD Reaction Index score was significantly
higher in Ano Liosia (11; first to third quartiles=5-20)
compared with Dafni (9; first to third quartiles=4-17.5)
(Wilcoxon'’s rank sum test: z=—2.3, p=0.02). The mean PTSD
Reaction Index scores in the two cities did not differ signif-
icantly (Ano Liosia: mean=13.8, SD=11.2; Dafni: mean=
12.6, SD=11.6) (t=-1.6, df=1930, n.s.).

Neither median nor mean Depression Self-Rating Scale
scores were significantly different between the two cities.
The median Depression Self-Rating Scale scores were the
following: Ano Liosia=10 (first to third quartiles=6-15);
Dafni=9 (first to third quartiles=6-14) (Wilcoxon’s rank
sum test: z=0.3, n.s.). The mean Depression Self-Rating
Scale score was 10.6 (SD=6.1) for Ano Liosia and 10.3 (SD=
6.3) for Dafni (t=0.4, df=1894, n.s.).

For both cities combined, the girls had higher median
PTSD Reaction Index scores (girls’ median=12, first to
third quartiles=6-22; boys’ median=8, first to third quar-
tiles=4-16) (Wilcoxon’s rank sum test: z=—7.7, p<0.001) and
higher mean PTSD Reaction Index scores (girls’ mean=
15.3, SD=11.7; boys’ mean=11.6, SD=10.4) (t=-7.2, df=
1930, p<0.001). Also, for both cities combined, the girls
had higher median Depression Self-Rating Scale scores
(girls’ median=11, first to third quartiles=7-16; boys’ me-
dian=8, first to third quartiles=5-13) (Wilcoxon’s rank sum
test: z=-7.6, p<0.001) and higher mean Depression Self-
Rating Scale scores (girls’ mean=11.5, SD=6.2; boys’
mean=9.4, SD=5.9) (t=-7.3, df=1894, p<0.001).

For the total group, there was a significant positive cor-
relation between PTSD Reaction Index and Depression

Am | Psychiatry 162:3, March 2005

ROUSSOS, GOENJIAN, STEINBERG, ET AL.

Self-Rating Scale scores (rs=0.55, N=1,894, p<0.001). There
was a similar positive correlation within each of the two
cities (Ano Liosia: rs=0.56, N=1,644, p<0.01; Dafni: r;=0.51,
N=250, p<0.001).

For the total group, there were significant differences in
mean PTSD Reaction Index and mean Depression Self-
Rating Scale scores between those with and without diffi-
culties at home since the earthquake. The mean PTSD Re-
action Index score for those with difficulties at home since
the earthquake (N=434) was higher (mean=20.2; SD=12.7)
than for those without difficulties (N=1,503) (mean=11.7,
SD=10.1) (t=14.5, df=1935, p<0.001). The mean Depres-
sion Self-Rating Scale score for those with difficulties (N=
425) was also higher (mean=12.5, SD=6.6) than for those
without difficulties (N=1,476) (mean=9.5, SD=5.8) (t=9.2,
df=1899, p<0.001).

Estimated Rates of PTSD and Depression

The estimated rates of PTSD (when using a cutoff of 38
for the PTSD Reaction Index) and clinical depression
(when using a cutoff of 17 for the Depression Self-Rating
Scale) for both cities combined were 4.5% and 13.9%, re-
spectively, with no significant differences in the rates be-
tween the cities.

Independent Predictors of Severity
of PTSD and Depression

Table 2 presents a stepwise multiple regression analysis
of the contribution of depression, earthquake-related ex-
perience variables, sex, and school level in predicting the
severity of posttraumatic stress reactions. It displays the
adjusted R?, the change in R?, the standardized regression
coefficient (beta), and partial correlations. At step 1, the
strongest predictor of the severity of posttraumatic stress
reaction was the level of depression, which accounted for
27% of the total variance. The next variable contributing
significantly was severity of subjective earthquake-re-
lated experiences, accounting for another 11% of the vari-
ance, followed by the severity of objective earthquake-
related experiences (2%) and difficulties at home (1%).
Damage to home, school level (age), sex, and thoughts of
revenge, taken together, contributed an additional 1% to
the variance.

Table 3 presents a stepwise multiple regression analysis
for both groups of the contribution of posttraumatic stress
reaction, earthquake-related experience variables, sex, and
school level to predicting the severity of depression. At step
1, the most significant variable that predicted the severity
of depression score was PTSD Reaction Index score, which
accounted for 36% of the total variance in depression se-
verity. The only other variable contributing significantly
was gender, which accounted for 1% of the variance.

Discussion

This study, evaluating posttraumatic stress and depres-
sive reactions, represents one of the largest postearthquake
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TABLE 2. Stepwise Multiple Regression Analysis of the Contribution of Independent Variables to the Severity of Posttrau-
matic Stress Reaction Among 1,731 Children and Adolescents After the 1999 Earthquake in Ano Liosia, Greece

Step 1: Adjusted R2=0.27  Step 2: Delta R?=0.11 Step 3: Delta R2=0.017

Step 0: Partial Partial Partial

Independent Variable Correlation Beta? Correlation Beta? Correlation Beta? Correlation
Depression 0.517%%* 0.52%** 0.517%%* 0.44%%* 0.482%** 0.42%*%* 0.463%**
Subjective exposure scale scoreP 0.433%** 0.386%** 0.34%** 0.386*** 0.32%** 0.3771%**
Objective exposure scale scoreP 0.268*** 0.200%** 0.166*** 0.13%** 0.166***
Difficulties at home 0.269%** 0.191%** 0.155%%* 0.135%**
Thoughts of revenge 0.210%** 0.152%** 0.129%** 0.112%%*
School level

Primary¢ — — — —

Junior high -0.072%* -0.039 -0.057* —0.077%*

Senior high —0.089%** -0.050% —0.064** —0.094%**
Severely damaged house 0.1871%** 0.170%** 0.140%** 0.109%**
Sex —0.177%%* —0.103%** -0.039 -0.050*
City (proximity) 0.045 0.055* 0.021 -0.010
Death of a family member or close friend 0.071%* 0.051* 0.041 -0.021

a Beta=standardized regression coefficient.

b An earthquake exposure scale adapted from a prior hurricane exposure scale based on DSM-IV A-1 and A-2 criteria for posttraumatic stress
disorder.

¢ Reference level.

*p<0.05. **p<0.01.  ***p<0.001.

TABLE 3. Stepwise Multiple Regression Analysis of the Contribution of Independent Variables to the Severity of Depression
for 1,731 Children and Adolescents After the 1999 Earthquake in Ano Liosia, Greece

Step 1: Adjusted R2=0.36

Step 2: Delta R2=0.01

Step 0: Partial Partial

Independent Variable Correlation Beta® Correlation Beta® Correlation
Posttraumatic Stress Disorder (PTSD) Reaction Index score 0.602%** 0.60%** 0.602%** 0.59%** 0.590%***
Sex —0.175%** —0.093*%** —0.07*** —0.093***
Severely damaged house 0.069** -0.047 —-0.046
Difficulties at home 0.212%** 0.039 0.042
Objective exposure scale scoreP 0.194*** 0.024 0.030
Subjective exposure scale scoreP 0.214%** -0.013 -0.027
School level

Primary¢ — — —

Junior high —0.075%* -0.016 —-0.020

Senior high —0.089%** -0.009 -0.015
Thoughts of revenge 0.157%** 0.021 0.029
Death of a family member or close friend 0.054* 0.006 0.013
City (proximity) 0.009 -0.027 -0.025

2 Beta=standardized regression coefficient.
b An earthquake exposure scale adapted from a prior hurricane exposure scale based on DSM-IV A-1 and A-2 criteria for PTSD.
¢ Reference level.

*p<0.05. **p<0.01.  ***p<0.001.

students in Ano Liosia was also consistent with the earth-
quake’s impact in that municipality. Endorsement of some

screenings of children and adolescents after a natural di-
saster. It included most of the children and adolescents

who were exposed at the epicenter of the 1999 earthquake
in the city of Ano Liosia, Greece, and a comparison group
of students from the nearby municipality of Dafni. The
study demonstrated the feasibility of conducting large-
scale, comprehensive systematic screening of primary,
junior, and senior high school students after a disaster. The
screening was conducted by using trauma-specific psy-
chometric instruments that assessed exposure and distress
reactions. The survey was administered to classrooms of
students, taking one classroom period for administration.
Reports from the two groups of students regarding the
extent of damage and destruction they experienced were
consistent with the impact of the earthquake in the two
cities. The higher frequency of endorsement of items re-
lated to objective features of exposure to trauma by the
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items from the subjective features of exposure followed
the same pattern, while others did not. Compared to the
study after Hurricane Mitch, where items of subjective
features of exposure did not discriminate between expo-
sure groups (4), in the present study, these features dem-
onstrated somewhat better discriminatory power. For fu-
ture studies, the use of a continuous scaled response for
these items is recommended as they will likely be more
sensitive in detecting differences across differentially ex-
posed populations. Similar to the findings in Nicaragua
(4), the present study found that girls scored higher than
boys on items regarding subjective features of exposure.
However, it remains unclear whether girls actually experi-
ence more subjective fear or are simply more willing to en-
dorse these items.
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Step 4: Delta R2=0.011 Step 5: Delta R2=0.006

Step 6: Delta R2=0.005

Step 7: Delta R2=0.003 Step 8: Delta R2=0.003

Partial Partial Partial Partial Partial
Beta? Correlation Beta? Correlation Beta? Correlation Beta? Correlation Beta? Correlation
0.40%** 0.446%** 0.40%** 0.440%** 0.39%%* 0.4371%** 0.39%** 0.434%%* 0.38%** 0.422%**
0.37%%* 0.360%*** 0.30%%* 0.356%** 0.37%%% 0.358*** 0.30%%* 0.356%** 0.29%%** 0.340%**
0.12%%* 0.148%** 0.171%%* 0.139%** 0.12%%* 0.152%** 0.171%%* 0.138%%** 0.12%%* 0.142%**
0.7 7%%* 0.135%** 0.10%%* 0.122%** 0.10%%* 0.124%** 0.08%** 0.096*** 0.08%** 0.098***
0.097%** 0.08%*** 0.097%** 0.07%%* 0.091%** 0.07%* 0.0971%** 0.08%** 0.096%**
— — 0.00 — 0.00 — 0.00 —
-0.077** -0.074** —0.08%* —0.074** —-0.08** -0.076** —-0.09*%* -0.079**
—0.096%*** —0.090%** —0.10%**  —0.090%** —0.10%**  —(0.092%** —0.11%%*  _0.097***
0.071%* 0.072%* 0.075%* 0.06%* 0.075%* 0.06** 0.075%*
—-0.055% -0.063** —0.069*%* —-0.069** —-0.05%* —-0.069**
-0.021 -0.019 -0.008 -0.021 -0.020
-0.017 -0.020 -0.024 -0.021 -0.017

A significant minority of students in each city (approxi-
mately 10%) endorsed having vengeful thoughts after the
earthquake. For both cities combined, higher percentages
of boys than girls endorsed having such vengeful thoughts.
For example, youngsters expressed anger and vengeful
thoughts against the government for not having properly
supervised the engineers responsible for the construction
of buildings and against God for not protecting them from
the earthquake. Prior reports have also documented
vengeful thoughts involving attributions of blame after
natural disasters (4, 20). Because thoughts of revenge can
be detrimental to the recovery of children and adolescents,
postdisaster interventions should include exploration and
treatment of such thoughts.

Postearthquake difficulties at home, including conflicts
between family members; difficulties with living arrange-
ments; and difficulties with heat, water, or electricity, were
more frequently reported in Ano Liosia and were congru-
ent with the more destructive impact of the earthquake in
that city. Disaster-related adversities have been reported to
interfere with recovery from posttraumatic stress reactions
and to be associated with comorbid depression (5, 21). The
significant difference in mean PTSD and depression scores
between those with and without postearthquake difficul-
ties at home suggests that a comprehensive postdisaster
mental health program for children and their families
should include assistance in building problem-solving
skills and enhancing coping strategies with regard to sec-
ondary adversities.

Median PTSD Reaction Index scores were higher in Ano
Liosia, as would be predicted in a “dose of exposure”
model. Prior studies in Armenia, Nicaragua, and Taiwan
that compared differentially exposed groups found signif-
icantly higher mean PTSD Reaction Index scores in the
high-exposure groups (4, 5, 7). The lack of significant dif-
ferences in the present study in mean PTSD Reaction In-
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dex scores between the two municipalities may reflect the
small difference in severity of exposure to the trauma.
Adolescents in Dafni may have experienced more PTSD
symptoms than expected because of vicarious traumatiza-
tion. For weeks after the earthquake, the media provided
repeated graphic coverage of the event. Such coverage
may have constituted repeated traumatic reminders that
rekindled symptoms or interfered with their resolution
(22). A similar lack of difference in PTSD Reaction Index
scores between high- and low-exposure groups was noted
by Shaw et al. (23) among elementary school students af-
ter Hurricane Andrew.

PTSD Reaction Index scores in this study were relatively
lower in comparison with PTSD Reaction Index scores re-
ported after the Spitak earthquake (5, 6), the Chi-Chi
earthquake (7), and Hurricane Mitch (4). The lower scores
in Greece are directly related to the lower levels of destruc-
tion, morbidity, and mortality of the disaster. However, de-
spite these lower scores, approximately 4.5% of the stu-
dents evaluated were estimated to have PTSD. In addition
to those meeting criteria for the diagnosis of PTSD, an-
other group that would probably need intervention would
be the students with subthreshold PTSD. The estimation
of 4.5% with PTSD provides important information for
planning needed resources and services for an appropri-
ate postdisaster mental health intervention program.
Such an intervention program is needed in light of prior
findings that such posttraumatic stress reactions are likely
to become chronic (6).

Depression scores did not differ between cities, with
both cities scoring below the clinical cutoff. However, the
estimated rate of 13.9% for clinical depression is signifi-
cant. Prior disaster studies among highly exposed subjects
have found the rates of depressive disorder to be similar
to, or lower than, the rates of PTSD (4, 5). In contrast,
among survivors with lower levels of traumatic exposure,
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rates of depression have exceeded those of PTSD, as in the
city of Leon, where exposure to Hurricane Mitch was low
(4). Depressive symptoms were probably due to multiple
losses, both personal losses and loss of community, and
ongoing adverse living conditions. The present finding
also indicates that a significant number of children will
need specialized interventions for depression after a mod-
erate earthquake. It would have been useful to have had
baseline data for the prevalence of PTSD and depression
for these age groups in Greece for comparison. Commu-
nity studies elsewhere, where no major disasters have oc-
curred, have reported the prevalence of these disorders
(24). With regard to gender effects, girls scored higher than
boys on both the PTSD Reaction Index and the Depression
Self-Rating Scale. These findings are consistent with the
literature on gender differences in posttraumatic stress re-
actions (3, 4, 8) and depression (4). They may reflect actual
differences in symptoms between boys and gitls or reflect
more willingness on the part of girls to endorse symptoms.

This study examined a conceptual model for the predic-
tion of severity of posttraumatic stress and depressive re-
actions. Depression was found to be the best predictor of
severity of posttraumatic stress reaction (explaining 27%
of the variance). Alternatively, PTSD Reaction Index score
was the best predictor of depression, explaining 36% of the
variance. These findings are consistent with the high cor-
relation between PTSD Reaction Index and Depression
Self-Rating Scale scores. This correlation may be because
the students who suffered more severe traumatic expo-
sures (resulting in high levels of PTSD) also experienced
more losses and adversities (resulting in higher levels of
depression). Additionally, PTSD symptoms may have
given rise to, or exacerbated, depressive symptoms, and
depressive symptoms may have interfered with the resolu-
tion of PTSD symptoms. Further studies after natural di-
sasters are needed to clarify the etiology of, and relation-
ship between, these two disorders.

The severity of subjective earthquake-related experi-
ences made a relatively large contribution to predicting
PTSD (11%), with objective features making a relatively
minor contribution. This is in contrast to findings after
Hurricane Mitch (4), where injury, death, and destruction
were more prevalent, and objective features contributed
more than subjective features to predicting PTSD. The rel-
ative predictive power of objective versus subjective fea-
tures of exposure in predicting the severity of PTSD may
vary with the magnitude of a disaster. Future studies are
needed to examine whether the less the objective impact,
the more important the role of subjective experiences are
in predicting the severity of PTSD.

In summary, this study demonstrated the feasibility of
conducting a large-scale school-based postdisaster men-
tal health screening. The findings regarding PTSD and
depression provide important public mental health infor-
mation for planning resources and strategies needed for
postdisaster mental health recovery programs and indi-
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cate the need, even after an earthquake of moderate sever-
ity, for specialized trauma and depression services for tar-
geted subgroups. Future studies are needed to evaluate
the longitudinal course of PTSD and depression and the
relationship of the course of recovery to the risk factors
identified in this study.
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